ABSTRACT. Racial differences in diagnosis and treatment of psychosocial conditions have been well documented. It is unclear if these differences represent variance in prevalence or are actually disparities in care driven by social factors, income-related differences, or differences in the actual location of care. We used 4 years
Minority children have lower rates of mental health diagnosis and treatment than whites. 1Y4 For example, studies conducted at the community level and national level consistently found lower rates of attention-deficit/hyperactivity disorder (ADHD) treatment in African Americans. 5, 6 It remains unclear, however, whether these differences represent true underlying variance in prevalence or whether they are actually disparities in the delivery of care driven by social factors, such as culturally driven differences in attitudes toward child behavior 7, 8 or incomerelated differences in access to care. 9 Another possible explanation for disparities in the diagnosis and treatment of psychosocial conditions may be the location of service provision. To date, almost all of our information about primary care mental health services for children arises from studies of routine visits to office-based practices of primary care pediatricians and/or family physicians. It is unclear if this current knowledge adequately reflects health care for minority or poor children and their families with psychosocial problems. Although officebased visits (OBVs) account for the majority of outpatient care in the United States, minority and poor children are disproportionately served in hospital-based outpatient clinics, neighborhood health centers, and related institutional settings. 10 These settings are characterized by a greater reliance on nonphysician providers such as nurse clinicians, 11 along with a greater share of Medicaid and uninsured patients. Some authors 12 suggest that such differences in location of care may explain many of the disparities previously noted in the literature.
It is not clear how location differences relate to variation in practice patterns. Increased reliance on nonphysician providers in hospital-based outpatient clinic visits (HBVs) may lead to increased use of counseling services and lower use of psychotropic drugs. In our sample, at least 23% (confidence interval [CI] , 18Y28%) of the HBVs did not include a consultation with a provider with prescriptive rights. HBVs may occur more often in the context of other comorbid conditions as compared with OBVs. Differential use of settings by population subgroups combined with differential patterns of care in those settings could help to explain disparities in diagnosis and treatment. This study focuses specifically on the impact of location of care on diagnosis and treatment of psychosocial problems asking 3 major questions. We hypothesize that visits to institutional settings will involve more low-income and minority patients than visits to office settings. We also hypothesize that visits to these institutions will be more likely than visits to office-based practices to include a psychosocial diagnosis but, as a result of decreased contact with physicians and other providers with prescriptive rights, will be less likely to include prescriptions for psychotropic drugs and more likely to include counseling and, as a result of less continuous care, will be less likely to include scheduled follow-up for diagnosed patients.
METHODS

Source of Data
Data for primary care OBVs were drawn from the 4 National Ambulatory Medical Care Surveys (NAMCS), conducted between 1998 and 2001 by the National Center for Health Statistics. Physicians were chosen randomly according to a stratified design, information for which can be found elsewhere. 13 These physicians recorded various aspects of a systematic sample of visits to their offices during a 1-week period assigned to each physician so that data were collected throughout each year. Only visits by children aged 5 to 20 to physicians whose specialty is general practice, family practice, or pediatrics practicing in freestanding private offices, solo offices, group offices, clinics or urgent care centers; privately operated clinics; or health maintenance organizations were included in our study as OBVs.
Data for visits to institutional or hospital outpatient clinics (HBVs) were drawn from the outpatient department portion of the 4 National Hospital Ambulatory Medical Care Survey (NHAMCS), also conducted between 1998 and 2001 by the National Center for Health Statistics. In this survey, hospital outpatient departments were chosen randomly according to a stratified design, information for which can be found elsewhere.
14 Whereas freestanding clinics were included in the OBV sample, only clinics that are hospital based were included in the HBV sample. These outpatient departments recorded various aspects of a systematic sample of visits to their clinics during a 1-month period assigned to each department so that data were collected throughout each year. Only visits by children aged 5 to 20 years to general medicine or pediatric clinics were included in our study as HBVs.
Because of the lack of patient and provider identification, 2 visits in the same survey or across the 2 surveys may represent the same patent and/or provider. However, the chance for this to happen is negligible. (If this happened frequently, it would bias the standard errors, but we considered this risk to be extremely small). It must also be noted that the sampling design of NAMCS did not explicitly sample visits to nonphysicians in office settings (e.g., nurse practitioners). However, visits to nonphysicians were actively sampled for NHAMCS.
Variables
To measure the rate of diagnosis of mental health disorders, we created the variable, mental health diagnosis, which we defined as a visit in which any of the 3 recorded diagnoses fell into classes 292 to 314, as defined by the International Classification of Diseases, Ninth Revision, Clinical Modification. Approximately 14% (CI, 11Y17%) of the visits included a mental health diagnosis. The most common of these were ADHD and depression, which comprised 58% and 17% of the population with at least 1 mental health diagnosis, respectively, with only 1% having been diagnosed with both of these most prevalent diseases.
Because treatment is a complex idea, we defined 3 separate variables to describe the care a patient received or was scheduled to receive: & Psychotherapy is any visit that received mental health, stress management, growth/development, or tobacco use counseling, or received or was referred to psychotherapy.
&
Psychopharmacotherapy is any visit that included a prescription for a psychotropic drug (classes 0600Y0699, as classified by the survey's classification system).
Analysis
Because the sampling frames for the NAMCS and NHAMCS data sets do not overlap (i.e., a visit recorded in NAMCS could not also be recorded in NHAMCS), we considered the visits as if they were sampled from 1 large ''supersurvey'' that uses both OBVs and HBVs as its sampling frame. In this supersurvey, the first design element is a ''superstratification'' on the location of visit (office or hospital clinic). Thus, the selection of PSUs and further stratification within each superstratum were conducted independently of the other superstratum. Within each superstratum, we combined 4 years of data to create a larger sample size. Again, visits do not overlap between years and so can be considered simply as part of the design.
We performed adjusted # 2 tests of independence between the location of the visit and each variable for each separate relationship using a design-based survey method (the svytab command in the Stata software package, College Station, TX).
We performed several series of logistic regressions that followed the progression of a patient through the health care system. We first modeled the relationship between the location of care and the demographic variables to characterize any visit-load disparities. Second, to discover any links between the location of care (OBV or HBV) and the probability of receiving a diagnosis while controlling for potential confounders (notably, race and poverty levels), we modeled the relationship between diagnosis of the patient and demographic variables, including location of care. In this step, we developed 3 models, one for any psychosocial diagnosis and one for each of the 2 most common disordersVADHD (3.23%) and depression (0.91%). Third, to discover any links between the location of care and the probability of receiving psychotropic drugs or counseling, we modeled the relationship between treatment types and demographic variables within diagnosis groups. Finally, to discover any links between the location of care and the probability of receiving follow-up, we modeled the relationship between follow-up and demographic variables and treatment types within diagnosis groups.
Because the data were derived from a complex survey, model selection for regressions was not a trivial problem. We chose to select a model using statistical techniques usually applicable to experimental data (model-based methods) but including the design variables (here, the PSU and strata membership) as explanatory variables. However, we did all inference based on the parameter estimates derived using survey sampling methods (design-based methods). Lohr described this approach as model assisted. 15 For our application, doing an exhaustive search of all possible regression models to select the best model was not feasible, so we used a 2-stage model selection process with the Bayesian Information Criterion (BIC) as a selection criterion. In the first step, we fit all possible main-effect regression models (using the S-Plus software package, Seattle, WA). Of these, we selected the model with the smallest BIC value (indicating the best fit to the data) and all models that have a BIC within 2 points of the BIC for the best main-effects model. Then, for the second step, we used forward-backward stepwise selection with BIC as the criterion to choose first-order interaction terms. Finally, we chose as our model the one with the lowest BIC for which there was good agreement between the model-and designbased estimation (the estimated odds ratios [ORs] and p values for the latter were found using design-based logistic regression [the svylogit command in the Stata software package]). Following Korn and Graubard, in the final selection, we took an agreement between the model-based parameter estimates and the design-based estimates to indicate a good model fit, whereas a lack of agreement could indicate that some key predictor has been omitted from the model. 16 We defined good agreement as agreement in the significance of all (for those models with only 1 predictor) or all but 1 of the effects that are not related to the region of the country or urban location. We discounted these 2 variables because they were used in construction of the survey design and sample weights, and so we would not expect there to be agreement in the 2 methods on the significance of these variables. Of the 12 regression models fitted using this process, 7 did not yield models that agreed; this was partly the result of small sample size allowing a small number of unusual observations to differentially affect the design-and model-based estimates.
We could not apply this model selection process to the regression of the location of the visit on all the demographics because the location of the visit was 1 of the variables used in the survey design. Therefore, we selected the model ad hoc. We chose the model that contained the main effects of all the demographics and the square of the centered age and fit it using design-based logistic regression (the svylogit command in the Stata software package). Approximately 4% of the observations were missing information on the expected source of payment; these were not used in the analyses.
RESULTS
Setting Use Characteristics
The data consisted of 5,252 OBVs and 14,754 HBVs (representing approximately 250 million and 40 million actual visits during the 4-year period, respectively). Table  1 displays the demographic and diagnostic characteristics of OBVs and HBVs. Only 5% to 8% of HBVs did not include a consultation with a physician or resident. Univariate analysis found that patients seen in OBVs are significantly younger, more often male, and more likely to have non-Medicaid insurance. Table 2 presents a logistic regression model of site of care (HBV vs OBV) on the demographic variables. This model showed that, controlling for other patient demographic characteristics, HBVs were not significantly more common among minorities than among whites ( p = .280). However, HBVs were significantly more likely to be paid for by the patient (OR, 1.98; p G .001) or Medicaid (OR, 2.29; p G .001) than by other types of insurance, confirming the hypothesis that primary care visits from lower income children, as proxied by Medicaid coverage or no insurance coverage, are more likely than visits from children in wealthier families to be
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in hospital outpatient clinics rather than physician offices. Also significantly, HBVs are more likely to involve older female children and children in the Midwest.
Diagnosis of Psychosocial Conditions
To determine whether location of care was associated with the frequency of psychosocial diagnoses, we attempted to develop models for each of the 2 studied diagnoses and a model for any psychosocial diagnosis. Our psychosocial diagnosis regression model found that the odds of a diagnosis are not significantly different for HBVs as compared with OBVs. However, visits from males and whites were significantly more likely to involve some psychosocial diagnosis; age also plays a significant role, as depicted in Figure 1 , decreasing the odds of psychosocial diagnosis for those younger than 12 and older than 18 years. Our depression regression model found that the odds of a depression diagnosis are more than 4 times higher (OR, 4.40; p = 0.011; 95% CI, 1.4413.48) in HBVs than in OBVs (Table 3 ). In addition, the odds of diagnosis increased with age. A significant interaction between age and site of care was also seen. As depicted in Figure 2 , the odds of depression diagnosis were generally larger for visits with older children, but smaller for HBVs with older children. We found no significant relationship between depression diagnosis and race within visits.
The regression model for ADHD (Table 3) found no relationship between visit location and diagnosis of ADHD; however, several other significant relationships were found. The odds of being diagnosed with ADHD were significantly higher for visits involving younger children and for male children. Table 4 displays the # 2 tests for difference in treatment and scheduled follow-up by site of care (OBV or HBV). No significant differences were found between OBVs and HBVs in the use of psychotropic medications or counseling or the scheduling of follow-up for any of the studied diagnoses. Multivariate logistic regression models predicting treatment and follow-up implied no significant relationship between location and treatment, even among those models for which no acceptable agreement was found between the model-and design-based approaches.
Treatment and Follow-up
DISCUSSION
For a majority of children, primary care providers, such as pediatricians and family physicians, act as the point of entry to the health care system, and, due in part to the growth of managed care, many primary care providers are taking responsibility for the management of psychosocial conditions that were historically managed by specialists. p values were generated from # 2 analysis. OBV indicates office-based visit; HBV, hospital-based visit; CI, confidence interval; ADHD, attention-deficit/hyperactivity disorder; MSA, metropolitan statistical area. However, delivery of primary care is not uniform, and notable differences may exist in the patient characteristics and treatment patterns associated with primary care provided in a physician's office compared with a hospital-based setting. It has been suggested that location differences may help to explain lingering racial and economic differences in diagnosis and treatment of psychosocial conditions. 12 Our regression analysis confirmed the financial inequity of location of care, with visits from poor children being approximately 2 times more likely to occur at hospitalbased facilities; however, our analyses did not confirm previous work documenting greater receipt of services by minority youth in hospital-based facilities controlling for other factors. 10 Our analysis of diagnosis and treatment of psychosocial conditions did not support an important role for location of care in diagnosis disparities. Location of care was unrelated to diagnosis of ''any psychosocial condition'' and unrelated to diagnosis of ADHD. Results from the depression model were actually the reverse of our speculation with larger numbers of HBVs including a diagnosis of depression.
17
In the case of depression, we found significantly higher rates of diagnosis in HBVs than in OBVs. No significant racial or insurance differences in the diagnosis of depression were found after controlling for other factors. It is possible that the large differential in diagnosis by location could be attributable to a differential underlying distribution of depressed patients. If patients with depressive symptoms were more likely to seek care in an institutional setting, then we would expect a higher diagnosis rate in that setting. Moreover, differences in visit frequency between the locations of care could explain the lack of support for our hypothesis. If depressed patients who use hospital-based facilities use health care services more often than those who use office-based facilities, there will be a greater chance of sampling these depressed persons in an HBV, which would cause an artificially high diagnosis rate in hospital-based facilities. Difference in underlying disease prevalence or frequency of visits could mask the hypothesized relationship if it exists. A patient-based rather than a visit-based survey may be needed to clarify some of these questions.
Unlike in depression, demographic characteristics were more predictive of ADHD diagnosis than location of care. Although we found no significant location difference for ADHD diagnosis after controlling for confounding factors, we found that visits including younger patients and male patients were more likely to include a diagnosis of ADHD. These findings are consistent with other epidemiological studies of ADHD. 18 This study provides evidence that frequently found disparities in diagnosis of psychosocial conditions are not primarily the result of differences in locations of care.
We had hypothesized that HBVs would involve fewer psychotropic drug prescriptions and scheduled follow-up Reference group for HBVs is OBVs; reference group for male is female; reference group for minority is white; reference group for Medicaid and payout of pocket is ''other insurance''; reference group for urban is rural; reference group for region variables is northeast. ADHD indicates attention-deficit/hyperactivity disorder; OR, odds ratio; CI, confidence interval; HBV, hospital-based visit; OBV, office-based visit. 
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appointments, but more counseling. Instead, we found no location of care differences in treatment or follow-up for any of the diagnoses. These findings are consistent with previous results 19 on primary care treatment of child psychosocial problems. It appears that differences in prescribed care are largely the result of diagnosis rates rather than bias in prescription practices or referrals among primary care recognized cases. These results could also be an artifact of sampling visits rather than patients.
A few limitations in this analysis should be noted. First, the NAMCS and the NHAMCS are cross-sectional surveys. Therefore, it is not possible to determine where the initial diagnosis of a psychosocial condition was made. Any differences in diagnosis rate by site may represent differences in the prevalence of such patients in that setting rather than differences in the rate of diagnosis. Second, the fact that a patient was sampled in a visit based on use of 1 type of care does not necessarily preclude their use of another location within the same period. Thus, it is possible that there is some level of cross-contamination between the HBV and OBV samples. In most cases, this type of crosscontamination biases results toward the null, thereby decreasing our ability to find site differences if they existed.
Despite these limitations, we have successfully combined surveys, both across years and across compatible instruments. Because the NAMCS and NHAMCS were designed to be used together, we were able to combine the data from these 2 surveys into 1 megasurvey with the location of care as the highest level of the megasurvey design. Although this combination is not perfectVthere could be unaccounted dependencies such as the same patients or providers being involved with visits across the location of care strata, and NAMCS samples only visits to physicians, whereas NHAMCS actively samples visits to many types of health care providers (28% of our HBV sample did not see a physician, resident, or intern)Vthis method of combining the NAMCS and NHAMCS allowed us to explore the importance of location of care to quality of care that would otherwise have required new data collection. This same methodology may be used in further studies to control for location of care when exploring other aspects of quality of care.
Based on the combined megasurvey, we conclude that site of care appears to be related to the diagnosis of depression, but not ADHD. Positively, there is no evidence of disparity of treatment once a diagnosis has been made and no evidence of racial/ethnic disparities in prescribed care.
